Endothelin related pathophysiology in cerebral vasospasm: what happens to the cerebral vessels?
The central role of Endothelin (ET) in the development of cerebral vasospasm (CVS) after subarachnoid hemorrhage (SAH) is supported by several investigations. These investigations provided, furthermore, that changes of the ET-receptor expression and function in the wall of the cerebral arteries are a considerable factor for the development of CVS. The biological activity of ET-1 is mediated by two receptor subtypes, named ET(A) and ET(B). Under physiological conditions the dominant vasocontractile effect of ET-1 is mediated by ET(A)-receptors on smooth muscle cells (SMC), which is attenuated by an ET(B)-receptor dependent release of nitric oxide (NO) from endothelial cells (EC). In the physiological cerebrovasculature ECs express exclusively ET(B)- and SMCs only ET(A)-receptors. In case of CVS an increased expression of the ET(B)-receptor could be detected in cerebral vessels. However, the loss of the vasodilative and the missing of a vasocontractile ET(B)-receptor mediated effect was demonstrated. Therefore, any ET(B)-receptor mediated vasoactivity seems to be lost in case of CVS and the biological impact of the increased expression remains unclear so far. The ET(A)-receptor expression seems to be not increased during the development of CVS. Therefore, the proven increase of the ET-dependent vasocontractility seems to be rather by the loss of the ET(B)-receptor mediated effect than by an increased ET(A)-receptor activity. In spite of the more significant changes of the ET(B)-receptor expression the pathophysiological effect of ET, namely the vasoconstriction, seems to be exclusively mediated by the ET(A)-receptor. Therefore, tailored approaches for the treatment of CVS remain to be ET(A)-receptor selective antagonists.